Persistent data
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Problem:saving &
restoring data

¥ Write out to special bledrmat:
¥ Binary:unreadable

¥ Text:possiby lose Roat pecisionhow to
store large complex data

¥ Format must be Rexiblereadable &
writable

¥ Quick & dirty storage with shely &
pickle




Examples

#1f x1 Is sone object

>>> | nport pickle S
>>> pfile = open (Qoicklefile.datQ OnO
>>> pi ckl e. dunp (x1, pfile)

[...] ) L
>>> pfile = open (Qpicklefile.datQ OO
>>> x2 = pickle.load (pfile)

>>> | nport shel ve

>>> shel veDo = shel ve. open (CBhereflle dat O
>>> shel veDb[ OnyShel vedOoj 0 = x1

>>> shel veDb. cl ose()

[...]

S>> shel veDb = shel ve. open (CBhereflle dat O
>>> x2 = shel veDb[ OryShel vedhj O



Pickling

¥import pickle

¥ dump (obj, file) ... obj = load (file)

¥ str = dumps (obj) ... obj = loads (str)

¥Can pickle succes&\wbjects In same Ple
¥ usecPickle for speed

¥ Replaces marshal module




Problemstraps

¥ Can ony unpack objects the coent
Interpreter understands

¥ Objects ae not constructed (i.e
__init__ not called)

¥ Magic methods to soévthis poblems

¥ Canthickle some strange objects (O
related)




Shelving

¥ import shelve

¥ Uses pickling interngiistores objects in
a dictionay-like database

¥ db = open (filename [, mode]
[,writeback=Falsel])

¥ db.sync()
¥ db.close()




Problemstraps

¥ If writeback
IS Falsghe
dictionary
can act
strange ...

¥ So

writeback
= True Or
write only
once ...

st = [1, 2, 3]
dtc = {}
dct[CGad = | st
| st. append (4)
dct [ Ga(

Ist2 =1, 2, 3]

| nport shel ve \ )
db = shel ve. open (COdat a0
db[GaQ = Ist?2

| st 2. append (4)

db[ GaQ




Imaging

¥ Several choices and och overlgp

¥ 3rd party Python Imaging Librammost
popular

¥ Create and edit imagesave in most
formats,place labels oiransbrm ...

¥ import Image




On Images

¥ Rav images ta& up a
lot of room

¥ So use compssion
and/or clerer format

¥ Different formats ae
better for different

things Millions of colours




Image drmats

¥ Literal:bitmaps,Rav

¥ Low colour,simpleGIF, PNG
¥ Photograhic:JPG/IPEG ,TIFF
¥ Shae / \ector basedSVG

¥ Other: PDF etc.




PIL basics

>>> | nport | mage
>>> t hel m = | nage. open (Oni erdbird.jpgO
>>> t hel m show()

>>> t hel m si ze
(512, 512)

>>> outlm= thelmresize ((250, 250))

>>> out I msave (Cstillwierd. tiffO




Opening an Image

¥ open (filename/handle)
¥ Only reads header

¥ frombuffer(mode, size, data)
¥ fromstring(mode, size, data)

¥ img.save (filename [, format])

¥ Determines bledrmat from blename
or format




PIL coodinates

¥P0intSZ(x, V) (0,0)
¥ Not universal
¥ Rectsia, b, c, d)

¥ upperleft, bottom-
right

¥ (top, left, bottom,
right)




PIL modes

¥ How / what colour inbrmation is
represented

¥ 1:strict black-and-white
¥ L:gra/-scale

¥ RGB1ypical ed,green,blue
¥ RGBA: RGB + transpancy
¥ And others ...




Modifying Images

¥ (Almost) all ae image methods and
return a nev image

¥img.tansbrm() => nev_imag
¥ img.rotate (degrees)

¥ img.resize (size_tuple,
filter)

¥ img.crop (rect)

¥ Exceptionimg.thumbnail(size,
filter)




Reduction blters

¥ How to extrapolate between curent
pixels and ne pixels:

¥ ImageANTIALIAS ,NEAREST
BICUBIC ,BILINEAR




